BACKGROUND: In usual psychiatric care, antidepressant treatments are selected based on physician and patient preferences rather than being randomly allocated, resulting in spurious associations between these treatments and outcome studies.
T here is little empirical evidence to guide clinicians in selecting among the many antidepressants that are available, but in usual care, treatments are selected based on physician and patient preferences rather than being randomly allocated. 1 For example, specific treatments may be preferentially prescribed to patients who have higher levels of suicidality or those with weight concerns, resulting in spurious associations between these treatments and outcomes such as suicides or cardiovascular events. [2] [3] [4] [5] Several variables, such as gender, age, ethnicity, weight, and mental health diagnoses, are easily ascertained by clinicians and can be obtained from health care administrative data. Affective states and behaviors such as suicidal attempts also clearly contribute to treatment selection, and standard medical documentation in electronic medical records from routine clinical visits may provide valuable information concerning various indications for selecting a particular antidepressant over another. Such chart data may be useful to clinicians, researchers, and health care systems for completing risk assessments to better adjust for selection biases.
The objective of this study was to examine factors available in the electronic medical record that are predictive of antidepressant selection, after adjusting for variables readily available in health system administrative data.
■■ Methods
Retrospective chart abstraction was conducted for a sample of Veterans Health Administration (VHA) patients from the cohort of veterans with depression diagnoses who received care from April 1999 to September 2004. Entry into the depression cohort was defined by either 2 diagnoses of a depressive disorder or a depression diagnosis and an 
What is already known about this subject
• After adjusting for administrative data-based variables, we did not find chart-based variables to be highly predictive of antidepressant selection, particularly across SSRIs, in patients treated for depression.
• Studies comparing outcomes associated with different antidepressant agents may not benefit greatly by further adjusting for variables obtained from medical records data beyond risk adjustment by administrative data-based variables. Mental health or substance use treatments included participation in a homelessness intervention, VHA substance abuse treatment or alcoholics anonymous or self-help substance abuse treatment, and hospitalization considered due to psychological reasons by the provider. All measures were assessed based on all chart notations during the prior year and were dichotomized to "present" if assessed and present versus "not" if assessed and not present or if not mentioned.
What this study adds

Data Analysis
Distributions of chart-abstracted variables were compared across the 7 antidepressants. Because 7 antidepressant agents were considered, a multinomial logistic regression model was used to assess the independent relationship between various administrative data-based and chart-based variables and the choice of an antidepressant agent. We used sertraline as the referent medication to estimate the relative risk ratios (RRRs) associated with receiving 1 antidepressant treatment, each compared with sertraline, for various patient variables. Choosing sertraline as the referent medication meant that the comparisons will be relative to sertraline, but it does not make a difference in evaluating the associations between potential predictors and the choice of antidepressant agents. Because the goal was to assess if chart-based variables added more information beyond the variables available in administrative data, we identified significant administrative data-based variables first and then added chart-based variables while keeping in the model the administrative data-based variables identified to be significant. Patients were randomly selected from the cohort for chart review, stratified by the newly initiating antidepressant agent, geographic region of the patient's VHA facility of most use, gender, and year of depression cohort entry. Seven different antidepressant agents most commonly prescribed at the VHA facilities during the study period were included: 4 selective serotonin reuptake inhibitors (SSRIs; citalopram, fluoxetine, paroxetine, and sertraline) and 3 non-SSRIs (bupropion, venlafaxine, and mirtazapine). Escitalopram was not in the VHA formulary during this study period. A "new" antidepressant start was defined as an antidepressant start that is preceded by at least 12 months of a clean period where no antidepressant prescription was filled. Since our interest was only to compare initially prescribed antidepressant agents, we considered neither the duration of initial prescription nor the presence of any subsequent antidepressant changes. Samples were chosen from only those with at least 1 outpatient visit in the year prior to the start of the antidepressant in order to allow medical records to be abstracted. This study was conducted with institutional review board approval from the Department of Veterans Affairs Health System.
Administrative data variables included demographic variables, mental health diagnoses, service connectedness (indicating disability from conditions occurring during or exacerbated by military service), Charlson Comorbidity Index, 7 and numbers of VHA psychiatric hospitalizations, psychiatric inpatient days, and psychotropic medications. 8 All comorbidities were defined based on data during the year prior to the index date.
We abstracted all medical record data for the year prior to and including the new start date of the antidepressant to construct various chart-based variables that might be captured in clinical notes but not in administrative data. Manual chart reviews were completed with the aid of a previously validated electronic medical record search engine (EMERSE) that highlights words in predefined search bundles. 9 Further details on the search bundles, abstraction process, and chart-based variables can be found in our previous study. 10 An extensive number of variables was abstracted from 5 categories: (1) clinical symptoms or diagnosis variables, (2) substance use variables, (3) life events or stressors, (4) behavioral/ideation measures indicating higher suicide risk (e.g., suicidal or aggressive behaviors), and (5) mental health or substance use treatments received. Briefly, clinical symptoms or diagnosis variables included those of anxiety, depression, mania, relationship between the potential predictors in each set and the choice of an antidepressant agent, while taking into account the association between the predictors in the previous set and antidepressant agents. At each model selection step, the variables in the set were selected using forward and backward stepwise regression in order to ensure stability of the selected predictors, while the variables selected from the previous sets were locked in the model. All analyses were conducted using Stata 13.0 (StataCorp College Station, TX), and an association was considered statistically significant at an alpha of 0.05. Table 1 shows the demographic variables by the 7 antidepressants. Unadjusted distributions of demographic variables across medication types were significant for male (P = 0.03), Hispanic ethnicity (P = 0.05), and age (P = 0.03). Of note, those who started bupropion were significantly younger than those who started other medications (50.6 years vs. 57.6 years, P < 0.0001). Years since depression diagnosis was associated with medication types (P = 0.02), and in particular, patients on SSRIs had fewer years since depression diagnosis than those on medications other than SSRIs (0.19 vs. 0.42, P = 0.0002). Table  2 shows the distribution of mental health diagnoses and other administrative data-based variables and antidepressant agents. Mental health diagnoses other than alcohol abuse/dependence and tobacco use diagnoses were not predictive of antidepressant selection, but severity measures (past psychiatric hospitalization and psychotropic medications) were significant predictors of selecting different antidepressant agents. Table 3 shows the distribution of chart-based variables of mental health-related symptoms, substance use, stressful life events, suicidality, and mental health treatments received or considered by the 7 antidepressants. Sleep problems, tobacco use, and suicidal ideation or attempts were associated with antidepressant selection. The number of stressful life events was higher in patients prescribed mirtazapine than any other agent and was highest in citalopram among SSRIs. Of the stressful life events, presence of marital problems and social environment problems were again highest in mirtazapine and higher in citalopram and sertraline among SSRIs. Table 4 shows the RRRs from the multinomial logistic regression model. Compared with sertraline, males were less likely to be prescribed paroxetine (RRR = 0.11). Older patients were less likely to be prescribed fluoxetine (RRR = 0.97) and bupropion (RRR = 0.94) compared with sertraline. Patients with illicit drug abuse or dependence were significantly less likely to be prescribed bupropion (RRR = 0.24) and mirtazapine (RRR = 0.22) than sertraline. Patients with more years since their first depression diagnosis tended not to be prescribed SSRIs, but the difference was not statistically significant. Although total number of prior psychiatric hospitalizations was not associated with the selection of different antidepressants, those with higher numbers of psychiatric medication in the prior year were more likely to be prescribed non-SSRIs than sertraline and specifically more likely to be prescribed mirtazapine (RRR = 2.35) or venlafaxine (RRR = 2.27) after adjusting for other predictors. After adjusting for administrative data-based variables, we found mirtazapine more likely to be prescribed in those noted for sleep problems (RRR = 2.47) or marital issues (RRR = 2.64) than sertraline or most other antidepressants. Other than sleep problems and marital issues, we found no other chart-based variables to be significantly associated with selecting different antidepressants, statistically or by the magnitude of the association. When the chart-based variables not included in the final model presented in Table  4 were individually added to the final model, none of the dropped variables were statistically significant or had an RRR large in magnitude. The RRRs of the chart-based predictors not included in the final model ranged from 0.4 to 1.8, confirming they were not strong predictors of antidepressant selection.
■■ Results
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■■ Discussion
In this study, we abstracted electronic medical chart progress notes to identify factors predictive of different antidepressant treatments over and above demographic and other variables that are more easily available in administrative databases among patients who had received treatment for depression.
Administrative data typically include information needed for billing and record keeping, such as demographic variables, date and length of the visit, and ICD-9-CM diagnoses. In contrast, the medical record progress notes include more detailed information on symptoms and functioning that are relevant to clinical care. We abstracted variables reflecting the most common factors shown to influence antidepressant selection based on surveying prescribing psychiatrists, which include the avoidance of specific side effects, the presence of comorbid psychiatric disorders, and the presence of specific clinical symptoms. We found mirtazapine more likely to be prescribed in those noted for sleep problems or marital issues than sertraline or most other antidepressants. We did not find any other chart-based variables that we considered to have strong association with the selection of antidepressants after adjusting for the administrative data-based variables.
Confounding by treatment indication is a bias in observational studies of drug effects where the allocation of treatment is not randomized, resulting in an underlying heterogeneous risk profile across patients receiving different treatments. In studies of response to different antidepressant treatments, potential treatment indication bias is often a major concern where treatment indication may be related to the risk of future outcomes. Understanding factors associated with different antidepressant prescribing patterns will inform the analysis and any differential treatment indication. For example, if the chartbased variables measuring suicidality were shown to be negatively associated with sertraline or fluoxetine treatment, then treatment indication bias might have explained the potentially lower suicide risk associated with sertraline or fluoxetine. After adjusting for administrative data-based variables, however, we did not find many chart-based variables to be associated with selecting a particular SSRI.
Despite a relatively small sample size (N = 556), the directions of the association between administrative data-based variables and antidepressant selection found in this study are consistent with our previous study, which assessed predictors of alternative antidepressant agent initiation based purely on administrative data (N = 502,179). 8 In addition, the chart-based variables found to be associated with antidepressant selection in this study are consistent with what has been generally known to this day. For example, research has shown that mirtazapine, taken at bedtime, has a positive impact on insomnia symptoms, to improve the percentage of time in bed spent asleep, decreases nighttime awakenings, and increases total time spent asleep. 13, 14 Unlike SSRIs, mirtazapine is also known not to have sexual side effects, which may be consistent with our finding that it is prescribed for those with marital or intimacy issues. [15] [16] [17] The consistency of our results with other studies gives credence to the lack of finding many significant chart-based predictors in this study.
interpretation of observational studies designed to compare treatment effects or health risks or to examine determinants of differential responses to the different antidepressants. Our goal was to see if further insights can be gained from measures available from medical records data regarding whether confounding by indication might explain any associations suggested or shown between different antidepressant agents and various health outcomes, including suicide. Such findings would also suggest that future observational studies can benefit greatly from spending extra effort to obtain measures available in charts to further adjust for heterogeneous risk profiles, particularly in designing pharmacoepidemiological studies.
The chart-based variables further explained variability in antidepressant selection than administrative data-based variables alone. We found patients with sleep problems and those noted with marital or intimacy problems to be more likely to be prescribed mirtazapine than sertraline. However, despite the extensive list of chart-based variables that we have considered in this analysis, we did not find any to be highly predictive of antidepressant selection. Our prior studies comparing suicide risk associated with antidepressants suggested that sertraline and fluoxetine have lower suicide risk than citalopram or paroxetine, after adjusting for administrative data-based variables using several alternate analytic approaches, although the results were not conclusive. 6 A particular interest in the current study, therefore, was to assess if chart-based variables suggest 
Limitations
Our study is based on VHA users, a primarily male and older patient population, and thus reflects the demographic and psychosocial characteristics of the VHA patient population and has limitations in generalizability. We have only included patients who initiated an antidepressant after 12 months of no antidepressant fills. To the extent that prior treatment history, including prior positive or failed response to an antidepressant, is a factor influencing medication choice, our study did not consider antidepressant experience more than 12 months prior to the start of the index antidepressant as a potential factor. Our study also did not include weight concerns as factors influencing antidepressant selection. We did not consider discontinuation syndrome or drug-drug interactions; however, they are considered to rarely influence antidepressant selection. 18 
■■ Conclusions
Our results suggest that although chart-based variables can provide predictors of antidepressant selection, they do not show notably differential treatment indication across the SSRIs, and the strength of the associations do not show highly significant differences in severity across all 7 antidepressants considered here. Our study suggests that studies comparing antidepressant agents may not benefit greatly by further adjusting for risks associated with outcomes based on variables obtained from medical records data beyond risk adjustment by administrative data-based variables.
